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Radio detection of extensive air showers induced by ultra-high-energy
cosmic rays provides crucial information on their origin, composition
and energy. Radio arrays detect these events, but cosmic-ray signals
are exceedingly rare compared to the overwhelming radio noise and
RFI. Since storing all data is not feasible, a trigger system must decide
in real time which data to record. FPGAs are a fitting option for this
requirement because they provide deterministic low latency and low
energy consumption compared to CPUs or GPUs. In this collabora-
tive work between the University of Siegen and the Forschungszentrum
Jülich, we investigate a novel approach where a machine-learning-based
trigger is implemented on an FPGA. The goal is to achieve reliable dis-
crimination between cosmic-ray signals and background, by employing
a quantized neural network with minimal latency and power consump-
tion. We aim to validate the quantized model on an FPGA and as-
sess resource usage, latency, power consumption and trigger efficiency,
while strongly reducing the false-trigger rate for cosmic-ray events.
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